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
02'8/(,1752'8&7,21
5HVHDUFKHUVVFKRODUVDQGVFLHQWLVWVPDLQEXVLQHVVLVVFKRODUO\FRPPXQLFDWLRQ
:HFRPPXQLFDWHDERXWRXUZRUNWRRWKHUVDVZHSXVKWKHERXQGDULHVRIZKDW
ZHNQRZDQGWKHVRFLHW\NQRZV:HTXHVWLRQHVWDEOLVKHGQRWLRQVDQGWUXWKV
DERXWVFLHQFH:HVKDUHRXUILQGLQJVZLWKRWKHUVDQGLQDZD\WKDWLVSRSXODUO\
NQRZQDVVFKRODUO\FRPPXQLFDWLRQZKLFKHPHUJHGZLWKWKHSXEOLFDWLRQRIILUVW
MRXUQDOLQ+RZHYHUWKHWHUPJDLQHGSRSXODULW\RQO\LQWKHVDV
DFFHVVWRSHHUUHYLHZHGDQGVFKRODUO\FRPPXQLFDWLRQEHFDPHGLIILFXOW7KLV
PRGXOHKDVIRXUXQLWVFRYHULQJLQWURGXFWLRQWRVFKRODUO\FRPPXQLFDWLRQSHHU
UHYLHZHGMRXUQDOVHOHFWURQLFDMRXUQDOVDQGGDWDEDVHVDQGWKH6HULDOV&ULVLV$W
WKHHQGRIWKLVPRGXOHWKHOHDUQHULVH[SHFWHGWREHDEOHWR
 ([SODLQSKLORVRSK\PLVVLRQDQGREMHFWLYHVRIVFKRODUO\FRPPXQLFDWLRQ
 'HVFULEHWKHSURFHVVRIVFKRODUO\FRPPXQLFDWLRQ
 ,GHQWLI\GLIIHUHQWFKDQQHOVRIVFKRODUO\FRPPXQLFDWLRQ
 'LVFXVVWKHG\VIXQFWLRQLQJRIWKHVFKRODUO\FRPPXQLFDWLRQ
,Q8QLW,QWURGXFWLRQWRVFKRODUO\FRPPXQLFDWLRQZHKDYHGLVFXVVHGGLIIHUHQW
DVSHFWVRIVFKRODUO\FRPPXQLFDWLRQ±SDUWLFXODUO\LWVJHQHVLVLPSRUWDQFHDQG
HWKLFVRIDFDGHPLFSXEOLVKLQJDQGGLIIHUHQWFRPPXQLFDWLRQFKDQQHOVDYDLODEOH
LQDFDGHPLFSXEOLVKLQJ6RPHRIWKHVHFKDQQHOVDUHFRPPRQO\GHVFULEHGDV
SULPDU\VRXUFHVDVWKH\SURYLGHILUVWKDQGWHVWLPRQ\RUGLUHFWHYLGHQFH
FRQFHUQLQJDWRSLFXQGHULQYHVWLJDWLRQ+LVWRULFDOO\VFLHQWLILFMRXUQDOVZHUH
LQLWLDWHGE\OHDUQHGVRFLHWLHVDQGRWKHUVFKRODUO\FRPPXQLWLHVIRUUHSRUWLQJ
UHVXOWVRIFRQFOXGHGUHVHDUFKZRUNVRUVFLHQWLILFGLVFRYHULHV1RZPDQ\IRU
SURILWSXEOLVKHUVKDYHVWDUWHGSXEOLVKLQJUHVHDUFKMRXUQDOV
8QLW&RPPXQLFDWLQJZLWK3HHU5HYLHZ-RXUQDOVFRYHUVWZRLPSRUWDQW
DFDGHPLFSXEOLVKLQJFKDQQHOVQDPHO\SHHUUHYLHZHGMRXUQDOVFRQIHUHQFHVDQG
WKHLUSURFHHGLQJV7KLV8QLWDOVRKLJKOLJKWVGLIIHUHQWPHWKRGVDQGSURFHGXUHVRI
SHHUUHYLHZLQJIRUSXEOLVKLQJSULPDU\OLWHUDWXUHHPDQDWHGIURPUHVHDUFK
VWXGLHV7KHSHHUUHYLHZLQJLVHVVHQWLDOIRUYDOLGDWLQJTXDOLW\RIUHVHDUFK
ILQGLQJVFRQYH\HGE\UHVHDUFKHUVZKLFKDUHVXEMHFWWRIXOILOPHQWRIHWKLFDO
VWDQGDUGVDQGDSSURSULDWHUHVHDUFKGHVLJQVDPSOLQJDQGRWKHUPHWKRGRORJLFDO
LVVXHV
,Q8QLW(OHFWURQLFMRXUQDOVDQGGDWDEDVHVZHKDYHGLVFXVVHGWKHHPHUJHQFH
RIHOHFWURQLFMRXUQDOVLQDFDGHPLFDQGUHVHDUFKHQYLURQPHQWGXHWRZLGH
SUROLIHUDWLRQRILQIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJLHV,&7LQUHVHDUFK
FRPPXQLFDWLRQVDQGDFDGHPLFSXEOLVKLQJ6FLHQWLILFFRPPXQLWLHVDQGVFLHQWLILF
FRPPXQLFDWLRQVIURPWKHJOREDO6RXWKDUHJHWWLQJVXEVWDQWLYHDWWHQWLRQV
WKURXJKDGDSWDWLRQRIHOHFWURQLFMRXUQDOVDQGHOHFWURQLFDFDGHPLFGDWDEDVHVLQ
WKHSURFHVVRIUHVHDUFKFRPPXQLFDWLRQV
,Q8QLWWKH6HULDOV&ULVLVZHGLVFXVVWKHFRVWRISHHUUHYLHZHGSXEOLFDWLRQV
DQGWKHSUREOHPVIDFHGE\UHVHDUFKHUVLQGHYHORSLQJFRXQWULHV7KHIRFXVRIWKLV
XQLWLVRQKLJKOLJKWLQJWKHSUREOHPVDQGGLVFXVVHVSRVVLEOHVROXWLRQVLQFOXGLQJ
WKHHPHUJHQFHRIRSHQDFFHVVDVRQHRIWKHVROXWLRQV2SHQDFFHVVMRXUQDO
SXEOLVKLQJKHOSVLQPLWLJDWLQJVRPHRIWKHSUREOHPVDVVRFLDWHGZLWKVHULDOV
FULVLV
 
81,7 (/(&7521,&-2851$/6$1'
'$7$%$6(6
6WUXFWXUH 
 ,QWURGXFWLRQ 
 /HDUQLQJ2XWFRPHV 
 (PHUJHQFHRIH-RXUQDOV 
 0LJUDWLRQRI3HHU5HYLHZHG-RXUQDOVIURP3ULQWWR 
 2QOLQH3ODWIRUPV
 (OHFWURQLF'DWDEDVHV 
  %LEOLRJUDSKLF'DWDEDVHV 
  &LWDWLRQ'DWDEDVHV 
  )XOOWH[W'DWDEDVHV 
  (-RXUQDO*DWHZD\V 
  2QOLQH'LUHFWRULHV 
 /HW8V6XP8S 
 &KHFN<RXU3URJUHVV 

 ,1752'8&7,21
$FDGHPLFDQGUHVHDUFKSXEOLVKLQJLQUHFHQWWLPHVKDYHH[SHULHQFHGHPHUJHQFH
RIHOHFWURQLFSODWIRUPVIRUHIIHFWLYHUHVHDUFKFROODERUDWLRQVDQGUHVHDUFK
GLVVHPLQDWLRQV5HVHDUFKFRPPXQLFDWLRQDQGPRUHSDUWLFXODUO\DFDGHPLF
SXEOLVKLQJSURFHVVHVUHTXLUHHIIHFWLYHLQWHJUDWLRQRILQIRUPDWLRQDQG
FRPPXQLFDWLRQWHFKQRORJLHV,&7IRUKDUQHVVLQJSURGXFWLRQRITXDOLWDWLYH
NQRZOHGJHDQGGLVVHPLQDWLRQWRDXGLHQFHVJOREDOO\3HHUUHYLHZHGVFKRODUO\
MRXUQDOVDURXQGWKHZRUOGDUHJUDGXDOO\PLJUDWLQJWRHOHFWURQLFSODWIRUPVWR
PDNHWKHLUFRQWHQWVJOREDOO\YLVLEOHDFFHVVLEOHVHDUFKDEOHDQGFLWDEOH0DQ\
SHHUUHYLHZHGMRXUQDOVDUHQRZPLJUDWLQJIURPSULQWHGLWLRQWRRSHQDFFHVV
HGLWLRQWRPDNHWKHLUNQRZOHGJHUHVRXUFHVIUHHO\DFFHVVLEOHE\WKHJOREDO
UHVHDUFKHUV¶FRPPXQLWLHV
2QWKHRWKHUKDQGH[SRQHQWLDOJURZWKRIVFLHQWLILFOLWHUDWXUHDOVRKDVOHGWR
UDSLGGLVDSSHDUDQFHRISURGXFHGOLWHUDWXUHEHIRUHLWDFWXDOO\JHWVQRWLFHGE\WKH
VFLHQWLILFFRPPXQLWLHV+HUHMRXUQDODJJUHJDWRUVDQGRQOLQHIXOOWH[WGDWDEDVHV
KHOSLQORQJWHUPGLJLWDOSUHVHUYDWLRQRIMRXUQDOFRQWHQWVLQRQOLQH
HQYLURQPHQWZKHUHPXOWLSOHSXEOLVKHUVPDNHWKHLUFRQWHQWVDYDLODEOHWKRURXJK
WKLUGSDUW\VHUYLFHSURYLGHUV0DQ\SXEOLVKHUVDOVRFROODERUDWHXSZLWKPRUH
WKDQRQHMRXUQDODJJUHJDWRUVDQGIXOOWH[WGDWDEDVHVIRUPDNLQJDUFKLYHG
FRQWHQWVDYDLODEOHIURPPXOWLSOHVHUYLFHSRLQWV
,QWKLV8QLWFKDUDFWHULVWLFVDQGYDULHWLHVRIHOHFWURQLFMRXUQDOVDQGRQOLQH
UHVHDUFKGDWDEDVHVDUHGLVFXVVHGLQGHWDLOVWRKHOSWKHOHDUQHUVLQXQGHUVWDQGLQJ
DYDLODELOLW\RIUHVHDUFKOLWHUDWXUHDVUHOLDEOHSURSULHWDU\HOHFWURQLFUHVRXUFHVDV
ZHOODVRSHQDFFHVVUHVRXUFHVLQGLIIHUHQWSODWIRUPV


6FKRODUO\
&RPPXQLFDWLRQ

 /($51,1*287&20(6
$WWKHHQGRIWKLVXQLW\RXDUHH[SHFWHGWREHDEOHWR
x 'HVFULEH WKH EDVLF FKDUDFWHULVWLFV RI HOHFWURQLF MRXUQDOV DQG RQOLQH
DFDGHPLFGDWDEDVHV
x ([SODLQWKHUHDVRQVIRUPLJUDWLRQRISHHUUHYLHZHGMRXUQDOVIURPSULQWWR
RQOLQHSODWIRUPV
x 8QGHUVWDQG DGYDQWDJHV RI HOHFWURQLF YHUVLRQ RYHU SULQW YHUVLRQ RI
VFKRODUO\MRXUQDOOLWHUDWXUHDQG
x ,GHQWLI\ GLIIHUHQW RQOLQH SODWIRUPV DYDLODEOH IRU DFFHVVLQJ DQG UHWULHYLQJ
VFKRODUO\OLWHUDWXUHLQDFDGHPLFDQGUHVHDUFKHQYLURQPHQWV

 (0(5*(1&(2)(-2851$/6
7LOOWKHODVWTXDUWHUVRIWKHWZHQWLHWKFHQWXU\WKHVFKRODUO\MRXUQDOVZHUH
PRVWO\GLVWULEXWHGJOREDOO\LQSULQWIRUPDWWKURXJKSRVWDOQHWZRUNV'XHWR
VQDLOPDLOPDQ\LPSRUWDQWUHVHDUFKILQGLQJVJRWGHOD\HGUHDFKLQJWR
UHVHDUFKHUVORFDWHGLQGLVWDQWFRXQWULHV,QSULQWIRUPDWMRXUQDOKDVOLPLWHG
UHDGHUVKLSDVRQO\RQHSHUVRQFDQUHDGDSDUWLFXODULVVXHDWDSRLQWRIWLPH
2WKHUUHDGHUVKDYHWRZDLWXQWLOWKHLUWXUQFRPHVWRKDYHDJODQFHDWWKHODWHVW
LVVXHRIWKHMRXUQDO,QWKHODVWTXDUWHURIWKHWZHQWLHWKFHQWXU\WKHSXEOLVKHUV
JRWLQWHUHVWHGLQLQWHJUDWLQJLQIRUPDWLRQDQGFRPPXQLFDWLRQWHFKQRORJLHV
,&7LQVFKRODUO\MRXUQDOSXEOLVKLQJIRUUDSLGJOREDOGLVVHPLQDWLRQH[SDQGLQJ
WKHLUPDUNHWVWRHPHUJLQJQDWLRQVDQGRWKHUGHYHORSLQJQDWLRQV7KHIRUSURILW
DVZHOODVQRQSURILWMRXUQDOSXEOLVKHUVWKHQPDGHH[WUDHIIRUWVWRUHDFKWKH
XQUHDFKHGWKURXJKHOHFWURQLFMRXUQDOVRUHMRXUQDOVDYDLODEOHWKURXJK
SXEOLVKHUV¶ZHEVLWHV$QHMRXUQDOQRWRQO\SURYLGHVVDPHFRQWHQWVDVRID
SULQWMRXUQDOEXWFDQDOVRSURYLGHPDWHULDOQRWSRVVLEOHLQSULQWMRXUQDOV
(MRXUQDOVFDQEHGLVWULEXWHGWKURXJKMRXUQDOV¶ZHEVLWHSXEOLVKHUV¶SRUWDOH
MRXUQDOJDWHZD\DQGIXOOWH[WGDWDEDVHVRIMRXUQDODJJUHJDWRUV1RZDGD\V
PDQ\RQOLQHELEOLRJUDSKLFGDWDEDVHVDQGRQOLQHLQGH[LQJ	DEVWUDFWLQJ,	$
VHUYLFHVSURYLGHH[WHUQDOIXOOWH[WOLQNVWRMRXUQDOFRQWHQWVDYDLODEOHRQ
SXEOLVKHUV¶SRUWDO)LJXUHLQGLFDWHVGLIIHUHQWFKDQQHOVRIGHOLYHU\RIMRXUQDO
FRQWHQWVRQHOHFWURQLFHQYLURQPHQW3XEOLVKHUVSURYLGHXQLTXHGRFXPHQW
LGHQWLILHUWRHDFKSXEOLVKHGDUWLFOHZKLFKLVNQRZQDV'2,RU'LJLWDO2EMHFW
,GHQWLILHU(YHU\'2,LVUHJLVWHUHGZLWK'LJLWDO2EMHFW,GHQWLILHU6\VWHPDW
ZZZGRLRUJDQGZZZFURVVUHIRUJ%LEOLRJUDSKLFGDWDEDVHVDQG,	$VHUYLFHV
LQWHUOLQNHYHU\DUWLFOHUHFRUGHGLQWKHLUGDWDEDVHVZLWKWKHXQLTXH'2,VRWKDW
XVHUVFDQHDVLO\LGHQWLI\DQGREWDLQIXOOWH[WRIUHOHYDQWDUWLFOHV
7DEOHRIFRQWHQWV72&DOHUWVHUYLFHLVRQHRIWKHPDMRUXVHIXOVHUYLFHVIRU
UHVHDUFKHUVWRNQRZDQGLGHQWLI\UHOHYDQWDUWLFOHVLQWKHLUDUHDVRILQWHUHVWV(
MRXUQDOVFDQGLVVHPLQDWH72&DOHUWVWKURXJKYDULRXVPRGHVVXFKDVHPDLOV
PDLOLQJOLVWV566IHHGVDQGVRFLDOPHGLDWRRXWUHDFKWKHLUJOREDODXGLHQFH

ϯϯŚƚƚƉ͗ͬͬǁǁǁ͘ĚŽŝ͘ŽƌŐͬ
 
6RPHVHDUFKHQJLQHVYL]*RRJOH6FKRODUIDFLOLWDWHXVHUVWRVHWDQDUWLFOHDOHUW
RQDVSHFLILFVHDUFKWHUPRUDQDXWKRURUDQLQVWLWXWLRQRUDMRXUQDOVRWKH\JHW
LQIRUPHGDOPRVWLPPHGLDWHO\ZKHQQHZFRQWHQWVEHFRPHDYDLODEOHRQRQOLQH
SODWIRUPV
7KHEHJLQQLQJRIWKHWZHQW\ILUVWFHQWXU\LVDOVRPDUNHGE\HPHUJHQFHRI
VPDUWSKRQHVDQGPRELOHGLJLWDOWHFKQRORJLHVVXFKL3DG7DERUVLPLODU
GHYLFHV7KHUHVHDUFKHUVDQGDFDGHPLFVDUHDOVRLQFUHDVLQJO\XVLQJWKHVH
PRELOHGHYLFHVIRULQIRUPDWLRQDFFHVVDQGUHVHDUFKFROODERUDWLRQV0DQ\H
MRXUQDOVKDYHVWDUWHGGLVVHPLQDWLQJIXOOWH[WMRXUQDOFRQWHQWVWKURXJKVSHFLDO
$SSVVXLWDEOHIRUPRELOHGHYLFHV06FLHQFHLVJURZLQJQRZDWPXFKKLJKHU
SDFHWRVXSSOHPHQWHIIRUWVLQHVFLHQFHPRGHRIVFLHQFHDQGUHVHDUFK
FRPPXQLFDWLRQV
2SHQDFFHVVMRXUQDOVDUHQHFHVVDULO\HOHFWURQLFMRXUQDOVZLWKRXWDQ\UHVWULFWLRQ
RILQIRUPDWLRQDFFHVVDQGFRQWHQWVKDULQJDQGUHSOLFDWLRQZLWKGXH
DFNQRZOHGJHPHQWWKURXJKUHVHDUFKHUV¶SHUVRQDORUSURIHVVLRQDOQHWZRUNV
2SHQDFFHVVMRXUQDOVDUHDOVRXSJUDGLQJWKHLUSODWIRUPVWRPDNHWKHLUIXOOWH[W
FRQWHQWVVHDPOHVVO\DFFHVVLEOHWKURXJK06FLHQFHSODWIRUPVDQGPRELOH
GHYLFHV

)LJXUH'HOLYHU\RI-RXUQDO&RQWHQWVLQ(OHFWURQLF(QYLURQPHQW

 7+(0,*5$7,212)3((55(9,(:('
-2851$/6)52035,177221/,1(
3/$7)2506
7KHSHHUUHYLHZHGVFKRODUO\MRXUQDOVKDYHEHHQPLJUDWLQJWRZHEEDVHG
SODWIRUPVLQUHFHQW\HDUVLQDGGLWLRQWRSXEOLVKLQJWKHLUUHVSHFWLYHSULQWHGLWLRQ
0RVWRIWKHH[LVWLQJVFKRODUO\MRXUQDOVSXEOLVKHGIURPWKHDGYDQFHGFRXQWULHV
KDYHDOUHDG\DGRSWHGGXDOPRGHVRIRQOLQHDQGSULQWIRUPDWV7KHVHMRXUQDOV
QRZIRUPDFRQVLGHUDEOHPDVVRIHOHFWURQLFSXEOLFDWLRQV:HDOVRVHH
HPHUJHQFHRIQHZHMRXUQDOVDVRQOLQHRQO\HGLWLRQZLWKRXWSXEOLVKLQJDQ\
SULQWHGLWLRQ6RPHRIWKHH[LVWLQJVFKRODUO\MRXUQDOVKDYHWHUPLQDWHGWKHLU
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ϯϳŚƚƚƉ͗ͬͬǁŽŬŝŶĨŽ͘ĐŽŵͬƉƌŽĚƵĐƚƐͺƚŽŽůƐͬŵƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇͬƐĐŝĞůŽͬ
ϯϴŚƚƚƉ͗ͬͬǁŽŬŝŶĨŽ͘ĐŽŵͬƉƌŽĚƵĐƚƐͺƚŽŽůƐͬŵƵůƚŝĚŝƐĐŝƉůŝŶĂƌǇͬĐƐĐĚͬ
ϯϵŚƚƚƉ͗ͬͬƐĐŚŽůĂƌ͘ŐŽŽŐůĞ͘ĐŽ͘ŝŶͬŝŶƚůͬĞŶͬƐĐŚŽůĂƌͬĐŝƚĂƚŝŽŶƐ͘ŚƚŵůηĐŝƚĂƚŝŽŶƐ
ϰϬŚƚƚƉ͗ͬͬĂĐĂĚĞŵŝĐ͘ƌĞƐĞĂƌĐŚ͘ŵŝĐƌŽƐŽĨƚ͘ĐŽŵͬ
ϰϭŚƚƚƉ͗ͬͬĐŝƚĞƐĞĞƌǆ͘ŝƐƚ͘ƉƐƵ͘ĞĚƵͬŝŶĚĞǆ͖ũƐĞƐƐŝŽŶŝĚсϮϵϰϳϯ&ϳϭϬ&ϴ&ϰϴϮϵϬϲϲϲϴϲ
ϰϮŚƚƚƉ͗ͬͬŝŶƐƉŝƌĞŚĞƉ͘ŶĞƚ͍ͬůŶсĞŶ
ϰϯŚƚƚƉ͗ͬͬĐŚĞŵǆƐĞĞƌ͘ŝƐƚ͘ƉƐƵ͘ĞĚƵͬ
(OHFWURQLF-RXUQDOV
DQG'DWDEDVHV


6FKRODUO\
&RPPXQLFDWLRQ
GHVLJQHGLQLWLDOO\DVIXOOWH[WUHVRXUFHVEXWDVVHFRQGDU\LQIRUPDWLRQUHVRXUFHV
(DUOLHUVRPHRIWKHDJJUHJDWRUVDOVRRIIHUHG&'520EDVHGIXOOWH[W
GDWDEDVHVUHOHDVHGDWSHULRGLFLQWHUYDOVFRQWDLQLQJFROOHFWLRQVRIMRXUQDO
FRQWHQW:LWKWKHSDVVDJHRIWLPHWKH\GLVFRQWLQXHGSURGXFLQJ&'520
EDVHGSURGXFWVDQGKDYHVWDUWHGRQOLQHSRUWDOVIRUGLVVHPLQDWLQJIXOOWH[WVRI
MRXUQDOV7DEOHSURYLGHVDQLOOXVWUDWLYHOLVWRIMRXUQDODJJUHJDWRUV7KH
(%6&2KRVWDQG3UR4XHVWDUHOHDGLQJDJJUHJDWRUV¶GDWDEDVHVKDYLQJ
FRQVLGHUDEOHPDUNHWVKDUHLQERWKGHYHORSHGFRXQWULHVDQGGHYHORSLQJ
FRXQWULHV7KH\HDUOLHURIIHUHG&'520EDVHGIXOOWH[WMRXUQDOFRQWHQWVWR
PDQ\OLEUDULHVDURXQGWKHZRUOG7DEOHSURYLGHVLOOXVWUDWLYHOLVWRIIXOOWH[W
GDWDEDVHVZKLFKDUHPRVWO\DYDLODEOHLQRSHQDFFHVVGRPDLQ6XEMHFW
UHSRVLWRULHVDQGLQVWLWXWLRQDOUHSRVLWRULHVDUHDOVRRQOLQHIXOOWH[WGDWDEDVHV
KDYLQJYDULHWLHVRIVFKRODUO\FRQWHQWV7KHVHVHDUFKDEOHRQOLQHGDWDEDVHVVWRUH
DQGUHWULHYHMRXUQDOOLWHUDWXUHDQGRWKHUIRUPVRIVFKRODUO\OLWHUDWXUHVXFKDV
ERRNFKDSWHUVFRQIHUHQFHSDSHUVGLVVHUWDWLRQVDQGPRQRJUDSKV6RPH
UHSRVLWRULHVRQO\VWRUHSUHSULQWDQGSRVWSULQWYHUVLRQVRIMRXUQDOFRQWHQWVGXH
WRFRS\ULJKWUHVWULFWLRQVRUHPEDUJRSROLFLHVRIIRUSURILWSXEOLVKHUV$OWKRXJK
DXWKRUVDUHDOORZHGWRVHOIDUFKLYHSXEOLVKHUV¶YHUVLRQLIWKHVHDUHPDGH
DYDLODEOHWKURXJK&UHDWLYH&RPPRQVRUFRS\OHIWRURWKHUXQUHVWULFWLYH
OLFHQVLQJ
7DEOH,OOXVWUDWLYH/LVWRI-RXUQDO$JJUHJDWRUV

1DPH $FFHVV0RGH :HEVLWH &RYHUDJH
&KLQD.QRZOHGJH
5HVRXUFH,QWHJUDWHG
'DWDEDVH&.1,
6XEVFULSWLRQ
EDVHG
(QJRYHUVHDFQNLQHW 0XOWLGLVFLSOLQDU\UHVHDUFKFRQWHQWVVRXUFHG
IURPSHHUUHYLHZHGVFKRODUO\MRXUQDOVIURP
&KLQDDQGRWKHU&KLQHVHVSHDNLQJFRXQWULHV
(%6&2KRVW2QOLQH
5HVHDUFK'DWDEDVHV
6XEVFULSWLRQ
EDVHG
(EVFRKRVWFRP 0XOWLGLVFLSOLQDU\UHVHDUFKFRQWHQWVVRXUFHG
IURPVFKRODUO\SXEOLVKHUVXQLYHUVLW\SUHVVHV
DQGSURIHVVLRQDODVVRFLDWLRQV
,QGLDQ-RXUQDOVFRP 6XEVFULSWLRQ
EDVHG
,QGLDQ-RXUQDOVFRP 0XOWLGLVFLSOLQDU\UHVHDUFKFRQWHQWVVRXUFHG
IURPSHHUUHYLHZHGVFKRODUO\MRXUQDOVIURP
6RXWK$VLDQUHJLRQ
,QJHQWD&RQQHFW 6XEVFULSWLRQ
EDVHG
,QJHQWD&RQQHFWFRP $ELEOLRJUDSKLFGDWDEDVHRI
PXOWLGLVFLSOLQDU\UHVHDUFKFRQWHQWVZLWK
H[WHUQDOIXOOWH[WOLQNV
-6725 6XEVFULSWLRQ
EDVHG
-VWRURUJ $GLJLWDOOLEUDU\RIDFDGHPLFMRXUQDOV
ERRNVDQGSULPDU\VRXUFHV2ULJLQDOO\
FRQWDLQHGGLJLWL]HGEDFNLVVXHVRIDFDGHPLF
MRXUQDOVLWQRZLQFOXGHVERRNVDQGFXUUHQW
LVVXHVRIVRPHMRXUQDOV
0HWD3UHVV 6XEVFULSWLRQ
EDVHG
0HWD3UHVVFRP 0XOWLGLVFLSOLQDU\RQOLQHKRVWLQJVHUYLFHIRU
VFKRODUO\SXEOLVKHUVXQLYHUVLW\SUHVVHVDQG
OHDUQHGVRFLHWLHV
3URMHFW0XVH 6XEVFULSWLRQ
EDVHG
0XVHMKXHGX 6RFLDOVFLHQFHVDQGKXPDQLWLHVIURPQRQ
SURILWSXEOLVKHUV
3UR4XHVW5HVHDUFK
/LEUDU\
6XEVFULSWLRQ
EDVHG
3UR4XHVWFRP 0XOWLGLVFLSOLQDU\UHVHDUFKFRQWHQWVVRXUFHG
IURPVFKRODUO\SXEOLVKHUVXQLYHUVLW\SUHVVHV
DQGSURIHVVLRQDODVVRFLDWLRQV
 
(OHFWURQLF-RXUQDOV
DQG'DWDEDVHV


7DEOH,OOXVWUDWLYH/LVWRI)XOOWH[W'DWDEDVHV

1DPH $FFHVV0RGH :HEVLWH &RYHUDJH
DU;LY 2SHQ$FFHVV DU;LYRUJ (SULQWVLQ3K\VLFV0DWKHPDWLFV
&RPSXWHU6FLHQFH4XDQWLWDWLYH
%LRORJ\4XDQWLWDWLYH)LQDQFHDQG
6WDWLVWLFV
ELRD5[LY 2SHQ$FFHVV ELRD5[LYRUJ $SUHSULQWVHUYHUIRUELRORJ\
(FRQ3DSHUV 2SHQ$FFHVV (FRQ3DSHUV5HSHFRUJ $IUHHELEOLRJUDSKLFGDWDEDVHRI
HFRQRPLFVDQGILQDQFHSDSHUVZLWK
PDMRULW\IUHHO\GRZQORDGDEOH
H/,6 2SHQ$FFHVV (SULQWVUFOLVRUJ (SULQWVLQOLEUDU\DQGLQIRUPDWLRQ
VFLHQFH/,6±DQLQWHUQDWLRQDO2$
UHSRVLWRU\IRUDFDGHPLFSDSHUVLQ/,6
,'($6 2SHQ$FFHVV ,GHDV5HSHFRUJ $FHQWUDOLQGH[RIHFRQRPLFVDQG
ILQDQFHUHVHDUFKLQFOXGLQJZRUNLQJ
SDSHUVDUWLFOHVDQGVRIWZDUHFRGHZLWK
H[WHUQDOIXOOWH[WOLQNV
3HHU-3UH3ULQWV 2SHQ$FFHVV 3HHUMFRPSUHSULQWV $
SUHSULQWVHUYHU
IRUWKHELRORJLFDO
VFLHQFHVPHGLFDOVFLHQFHVDQGKHDOWK
VFLHQFHV
3XE0HG
&HQWUDO
2SHQ$FFHVV 1FELQOPQLKJRYSPF

$IUHHIXOOWH[WDUFKLYHRIELRPHGLFDO
DQGOLIHVFLHQFHVMRXUQDOOLWHUDWXUH

 (-RXUQDO*DWHZD\V
(OHFWURQLFMRXUQDOJDWHZD\VKRVWIXOOWH[WVRIGLIIHUHQWVFKRODUO\MRXUQDOV
SXEOLVKHGE\YDULRXVSXEOLVKHUV(MRXUQDOJDWHZD\VDUHFROODERUDWLYHHIIRUWV
RIPDLQO\QRQSURILWSXEOLVKHUVLQFOXGLQJUHVHDUFKFRXQFLOVDQGOHDUQHG
VRFLHWLHVIRUIUHHO\UHDFKLQJRXWJOREDODXGLHQFHVWKURXJKVLQJOHVHDUFKDEOH
SRUWDOV7KHVHJDWHZD\VDUHRIWHQVXSSRUWHGE\WKHUHJLRQDOUHVHDUFKFRXQFLOV
RULQWHUQDWLRQDOUHVHDUFKIXQGLQJDJHQFLHV7KHVHJDWHZD\VJUHDWO\LQFUHDVHWKH
MRXUQDOV
DFFHVVLELOLW\WRUHVHDUFKHUVDQGHGXFDWRUVDURXQGWKHJOREH±
SDUWLFXODUO\LQWUDUHJLRQDQGDOVRLQWHUUHJLRQWKXVPDNLQJWKHUHVHDUFKZRUNV
XVHIXOWRDZLGHUDXGLHQFH7KLVDJJUHJDWLRQDOVRKHOSVLQFURVVFXWWLQJ
DFDGHPLFGLVFLSOLQHVLQDODUJHUFRQWH[WWRVXSSRUWGLVFRXUVHVLQ
PXOWLGLVFLSOLQDU\DQGWUDQVGLVFLSOLQDU\VXEMHFWDUHDVZLWKLQWKHUHJLRQ7DEOH
SURYLGHVDQLOOXVWUDWLYHOLVWRIHMRXUQDOJDWHZD\V6RPHWKHHMRXUQDO
JDWHZD\VDVPHQWLRQHGZHUHODXQFKHGZLWKVXSSRUWVIURPWKH,1$63
VWKH
-RXUQDOV2QOLQH-2/SURMHFW,QWHUQDWLRQDO1HWZRUNIRUWKH$YDLODELOLW\RI
6FLHQWLILF3XEOLFDWLRQV,1$63KHOSVLQFDSDFLW\GHYHORSPHQWRIQRQSURILW
DFDGHPLFSXEOLVKHUVLQGHYHORSLQJFRXQWULHVLQODXQFKLQJHMRXUQDOJDWHZD\V
IRUWKHLUUHVSHFWLYHFRXQWU\RUDUHJLRQXVLQJWKHRSHQVRXUFHVRIWZDUH3.3
2SHQ-RXUQDO6\VWHPV2-6



6FKRODUO\
&RPPXQLFDWLRQ
7DEOH,OOXVWUDWLYH/LVWRI(-RXUQDO*DWHZD\V

1DPHRI*DWHZD\ $FFHVV0RGH 5HJLRQDO
)RFXV
:HEVLWH
$IULFDQ-RXUQDOV2QOLQH$-2/ 2SHQ$FFHVV $IULFD $MROLQIR
%DQJODGHVK-RXUQDOV2QOLQH%DQJOD-2/ 2SHQ$FFHVV $VLD %DQJODMROLQIR
0RQJROLD-RXUQDOV2QOLQH0RQJROLD-2/ 2SHQ$FFHVV $VLD 0RQJROLDMROLQIR
1HSDO-RXUQDOV2QOLQH1HSDO-2/ 2SHQ$FFHVV $VLD 1HSMROLQIR
3KLOLSSLQH(-RXUQDOV 2SHQ$FFHVV $VLD (MRXUQDOVSK
6UL/DQND-RXUQDOV2QOLQH6UL/DQND-2/ 2SHQ$FFHVV $VLD 6OMROLQIR
/DWLQ$PHULFD-RXUQDOV2QOLQH/$0-2/ 2SHQ$FFHVV /DWLQ
$PHULFD
/DPMROLQIR
5HGDO\F 2SHQ$FFHVV ,EHUR
$PHULFD
5HGDO\FRUJ
6FL(/26FLHQWLILF(OHFWURQLF/LEUDU\2QOLQH 2SHQ$FFHVV /DWLQ
$PHULFD
6FL(/2RUJ
3DUWRIWKH,1$63
VWKH-RXUQDOV2QOLQH-2/SURMHFW

 2QOLQH'LUHFWRULHVRI-RXUQDOV
,Q8QLWRI0RGXOH\RXKDYHOHDUQHGDERXWYDULRXVRQOLQHGLUHFWRULHV
DYDLODEOHIRULGHQWLI\LQJVFKRODUO\MRXUQDOVDORQJZLWKWKHLUDGGLWLRQDOGHWDLOV
7DEOHSURYLGHVDQLOOXVWUDWLYHOLVWRI2QOLQH'LUHFWRULHVRIVFKRODUO\-RXUQDOV
7KH8OULFK
V3HULRGLFDOV'LUHFWRU\±RZQHGE\3UR4XHVW//&±LVKLJKO\
SRSXODULQDFDGHPLFDQGUHVHDUFKFLUFOHV,WVRQOLQHHGLWLRQNQRZQDV
8OULFKV:HELVDVHDUFKDEOHGDWDEDVHFRYHULQJDERXWSHULRGLFDOV,W
SURYLGHVLQIRUPDWLRQDERXWSRSXODUDQGDFDGHPLFPDJD]LQHVVFLHQWLILF
MRXUQDOVWUDGHMRXUQDOVQHZVSDSHUVDQGRWKHUVHULDOSXEOLFDWLRQV'LUHFWRU\RI
2SHQ$FFHVV-RXUQDOV'2$-LVDVHDUFKDEOHPXOWLGLVFLSOLQDU\GLUHFWRU\RI
RSHQDFFHVVVFKRODUO\MRXUQDOV,QDGGLWLRQWRSURYLGLQJGHWDLOHGLQIRUPDWLRQ
RQVFKRODUO\MRXUQDOV'2$-LVDOVRVHDUFKDEOHDWDUWLFOHOHYHOIRUDERXW
MRXUQDOV6+(53$5R0(2RQWKHRWKHUKDQGSURYLGHVLQIRUPDWLRQDERXWRSHQ
DFFHVVSROLFLHVRIWKHMRXUQDOVDQGSXEOLVKHUVWRKHOSUHVHDUFKHUVLQVHOI
DUFKLYLQJUHODWHGGHFLVLRQPDNLQJ,QWKLVGDWDEDVH5R0(2RIIHUVIRXUFRORXU
FRGHVGHSLFWLQJIRXUGLIIHUHQWDUFKLYLQJSROLFLHVRIMRXUQDOVDQGSXEOLVKHUV)RU
H[DPSOH*UHHQLQGLFDWHVWKDWDXWKRUVFDQDUFKLYHSUHSULQWDQGSRVWSULQWRU
SXEOLVKHU
VYHUVLRQ3')EOXHLQGLFDWHVWKDWDXWKRUVFDQDUFKLYHSRVWSULQWLH
ILQDOGUDIWSRVWUHIHUHHLQJRUSXEOLVKHU
VYHUVLRQ3')\HOORZLQGLFDWHVWKDW
DXWKRUVFDQDUFKLYHSUHSULQWLHSUHUHIHUHHLQJZKLOHZKLWHLQGLFDWHVWKDW
DUFKLYLQJLVQRWIRUPDOO\VXSSRUWHG<RXZLOONQRZDERXWPDQ\RWKHUXVHIXO
RQOLQHGLUHFWRULHVRIDFDGHPLFSHULRGLFDOVLQ8QLWRI0RGXOH


 
7DEOH,QGLFDWLYH/LVWRI2QOLQH'LUHFWRULHVRI-RXUQDOV

'LUHFWRU\1DPH :HEVLWH &RYHUDJH
'LUHFWRU\RI2SHQ$FFHVV-RXUQDOV
'2$-
'2$-RUJ 
MRXUQDOV
6+(53$5R0(2±-RXUQDOV
DQG
3XEOLVKHUV
2SHQ$FFHVV3ROLFLHV
6KHUSDDFXNURPHR 
MRXUQDOV
8OULFKV:HE8OULFK
V3HULRGLFDOV
'LUHFWRU\
8OULFKV:HEFRP 
SHULRGLFDOV

 /(78668083
,QWKLV8QLW\RXKDYHOHDUQHGDERXWHPHUJHQFHRIHOHFWURQLFMRXUQDOVLQ
DFDGHPLFDQGUHVHDUFKHQYLURQPHQWGXHWRZLGHSUROLIHUDWLRQRILQIRUPDWLRQ
DQGFRPPXQLFDWLRQWHFKQRORJLHV,&7LQUHVHDUFKFRPPXQLFDWLRQVDQG
DFDGHPLFSXEOLVKLQJ1RZDGD\VQRVFKRODUO\MRXUQDOFDQEHLPDJLQHGZLWKRXW
KDYLQJLWVRQOLQHSUHVHQFH(YHU\MRXUQDOSXEOLVKHUZRUWKWKHQDPH
LUUHVSHFWLYHRILWVVWDQGLQJDVIRUSURILWRUQRQSURILWKDVHPEUDFHG,&7
HQDEOHGSXEOLVKLQJHQYLURQPHQW7KXVHOHFWURQLFMRXUQDOVDUHDUHDOLW\LQWKH
WZHQW\ILUVWFHQWXU\7KHUHVHDUFKHUVLQWKHGHYHORSLQJZRUOGZKLOHSXEOLVKLQJ
LQUHJLRQDORUQDWLRQDOOHYHODFDGHPLFMRXUQDOVJHWHQVXUHGWKDWWKHLUUHVHDUFK
FRQWULEXWLRQVFDQUHDFKDFURVVWKHJOREHWKURXJKHMRXUQDOJDWHZD\VVXEMHFW
UHSRVLWRULHVRQOLQHELEOLRJUDSKLFRUIXOOWH[WGDWDEDVHVDQGHUHVRXUFHV
6FLHQWLILFFRPPXQLWLHVDQGVFLHQWLILFFRPPXQLFDWLRQVIURPWKHJOREDO6RXWK
DUHJHWWLQJVXEVWDQWLYHDWWHQWLRQVWKURXJKDGDSWDWLRQRIHOHFWURQLFMRXUQDOVDQG
HOHFWURQLFDFDGHPLFGDWDEDVHVLQWKHSURFHVVRIUHVHDUFKFRPPXQLFDWLRQV
:LWKWKHSDVVDJHRIWLPHZHVHHPDQ\HOHFWURQLFMRXUQDOVKDYHDGRSWHG
SULQFLSOHVRIRSHQDFFHVV2$DQGWUDQVIRUPHGWKHPVHOYHVLQWR2$MRXUQDOV
:HQRZKDYHJOREDOL]HGYLHZVRIVFLHQWLILFGLVFRXUVHVDVIUHHIORZRI
VFLHQWLILFFRQWHQWVLVHQVXUHGLQ,&7HQDEOHG2$HQYLURQPHQW2SHQDFFHVV
PRYHPHQWKDVFUHDWHGLQWHUDFWLYHVSDFHVIRU2$FKDQQHOVVXFKDV2$
MRXUQDOV2$NQRZOHGJHUHSRVLWRULHVDQG2$HMRXUQDOJDWHZD\V
<RXZLOOOHDUQPRUHDERXW2$PRYHPHQWVDQG2$FKDQQHOVRIUHVHDUFK
FRPPXQLFDWLRQVLQ0RGXOHDQG0RGXOHRIWKLVVHOIGLUHFWHGOHDUQLQJ
FRXUVH

 &+(&.<285352*5(66

 :KDWDUHWKHDGYDQWDJHVRIHOHFWURQLFMRXUQDOV"
«««««««««««««««««««««««««««««
«««««««««««««««««««««««««««««
«««««««««««««««««««««««««««««
«««««««««««««««««««««««««««««
(OHFWURQLF-RXUQDOV
DQG'DWDEDVHV


6FKRODUO\
&RPPXQLFDWLRQ
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&RQIHUHQFH
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$FDGHPLF
'DWDEDVH
,WLVDGDWDEDVHRIELEOLRJUDSKLFUHFRUGVDQRUJDQL]HGGLJLWDO
FROOHFWLRQRIUHIHUHQFHVWRSXEOLVKHGOLWHUDWXUHLQFOXGLQJ
MRXUQDODQGQHZVSDSHUDUWLFOHVFRQIHUHQFHSURFHHGLQJV
UHVHDUFKUHSRUWVSDWHQWVERRNVHWF
$FDGHPLF
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,WLVDSHHUUHYLHZHGSHULRGLFDOLQZKLFKVFKRODUVKLSUHODWLQJ
WRDSDUWLFXODUDFDGHPLFGLVFLSOLQHLVSXEOLVKHG$FDGHPLF
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WRSXEOLVKLQDQ2$MRXUQDO
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'DWDEDVH
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GHYHORSLQJFRXQWULHV5HSUHVHQWHGFRXQWULHVDUH%UD]LO
5XVVLD,QGLD&KLQDDQG6RXWK$IULFD
&LWDWLRQ ,WLVDUHIHUHQFHWRDWH[WRUSDUWRIDWH[WLGHQWLI\LQJWKH
GRFXPHQWLQZKLFKLWPD\EHIRXQG
&LWDWLRQ,QGH[ ,WLVDELEOLRJUDSKLFWRROLQSULQWRUHOHFWURQLFIRUPDWWKDWOLVWV
DOOUHIHUHQFHGRUFLWHGVRXUFHLWHPVSXEOLVKHGLQDJLYHQWLPH
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WKHIUHHGLVWULEXWLRQRIDQRWKHUZLVHFRS\ULJKWHGZRUN$&&
OLFHQVHLVXVHGZKHQDQDXWKRUZDQWVWRJLYHSHRSOHWKHULJKW
WRVKDUHXVHDQGEXLOGXSRQDZRUNWKDWWKH\KDYHFUHDWHG
'DWDEDVH ,WLVDQRUJDQL]HGFROOHFWLRQRIGDWDKHOGLQDFRPSXWHU
HVSHFLDOO\RQHWKDWLVDFFHVVLEOHLQYDULRXVZD\V
*DWHZD\ ,WLVDGHYLFHXVHGWRFRQQHFWWZRGLIIHUHQWQHWZRUNV
HVSHFLDOO\DFRQQHFWLRQWRWKH,QWHUQHW
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$FFHVV
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DXWKRUVPD\SD\DVXPRIPRQH\WRPDNHWKHLUDUWLFOHVRSHQ
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OLEUDU\
/HDVW
'HYHORSHG
&RXQWU\
$FRXQWU\WKDWDFFRUGLQJWRWKH8QLWHG1DWLRQVH[KLELWVWKH
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H[FKDQJHIRUWKHSXEOLFGLVFORVXUHRIWKHLQYHQWLRQ
3HHU5HYLHZ ,WLVWKHHYDOXDWLRQRIZRUNE\RQHRUPRUHSHRSOHRI
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